Overproduction of the Tn3 transposition protein and its role in DNA transposition.
Five single base pair mutations that increase expression of the tnpA (transposase) gene of the Tn3 transposon approximately 30-fold, but which still allow the gene to be regulated, have been isolated by using a generally applicable procedure that involves distally linked lac gene fusions. The mutations, which are all located in a region controlling initiation of translation of the tnpA gene, do not affect normal repression of tnpA by the tnpR gene product, and yield up to a 9000-fold increase in tnpA protein production when combined with a tnpR mutation and placed on a high copy number plasmid. The mutation yielding the highest expression level was separated from the fused lac gene segment by homologous recombination and was found to increase the rate of transposition without altering the nature of the transposition product; in cells defective in both the E. coli recA gene and the tnpR gene of tn3, cointegrate transposition-intermediate structures occur with the overproducing--as well as with the wild-type--tnpA gene. In the presence of a functional Tn3 tnpR gene or the related transposon delta gamma, such cointegrate structures are resolved into the final products of transposition.